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PREFACE 

The present publication reports on a portion of the INPUT QUALITY Task, which is respon¬ 

sive to special requirements of the Department of Defense AFES Policy Board, the Assistant 

Secretary of Defense (Manpower), and the Deputy Chief of Staff for Personnel. 

Congressional legislation has laid down the basis fcr procedures to screen service input so 

that those who lack military trainability may be rejected. Successive forms of the Armed Forces 

Qualification Test (AFQT) meet the requirements for an overall screening measure. The Army Qual- 

ification Battery (AQB) is a group of short tests to permit identification of specific abilities of men 

marginally acceptable on AFQT or of men who seek enlistment for specific troini ng programs. 

Current research embraces the following activities: (1) devising methods to increase the 

effectiveness of overall screening through new tests and test content; (2) improving the effective¬ 

ness of short tests for the differential measurement of aptitude areas for the middle ability 

level; (3) exploring the feasibility of very short, limited-range tests; and (4) devising new 

approaches to the detection of deliberate failures. 
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DEVELOPMENT OF LITERACY SCREENING SCALES FOR AFQT 7 AND 8 FAILURES 

I 

» 

I 
BRIEF 

Requirement: 

To develop literocy screening scales which would serve to identify, among AFQT 7 and 8 
fa.lures those who are sufficiently literate in English to go directly into basic training in the 
event ot lowering or standards during mobilization. 

Procedure: 

Special scoring devices were constructed basedon the easiest verbal and arithmetic 
reasoning items of AFQT 7 and 8. The scales were tried out on appropriate input groups. 

Findings: 

. Th*'*!®racy *cales for bo,h for™* of AFQT were as effective as previous scales in cate¬ 
gorizing AFQT failures with respect to literacy sufficient to get along in basic training. 

Utilization of Findings: 

Army procedures for screening AFQT failures for literacy were suspended in mid-1962 
because of the additional screening which had been instituted for men in the AFQT 10 - 30 
percentile range. The scales are available for use if required in event of mobilization. 
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DEVELOPMENT OF LITERACY SCREENING SCALES FOR AFQT 7 AND 8 FAILURES 

BACKGROUND 

Since 1951, the minimum qualifying score for induction has been a 
percentile score of 10 on the Armed Forces Qualification Test (äFOT) 
as established by Congressional legislation. By and large, examinees 
who fail to achieve a percentile score of 10 perform so poorly in basic 
combat training and subsequently that they are properly rejected. How¬ 
ever, some of these examinees fail because of an inability to read the 
verbal ability and arithmetic reasoning items which make up half the 
test. Such failures are likely to be marginal in overall ability-- 
success on the other half of -AFQT, which does not contain reading matter, 
enables tbem to pass the test, * 

In the event of mobilization, it is possible that some AFQT failures 
wouio, be called up for service. It would then be desirable to distinguish 
those failures who are sufficiently literate in English from those who 
would neett special training to become marginally literate, and also from 
those who could not become marginally literate even with special training.i 
,,0 ^ompiisk this purpose, literacy screening scales have been developed 
or the various forms of AFQT. Each scale is a group of verbal and arith- 

metic items within the AFQT for which a separate English literacy score 

ïoi îr?* S?lective Service registrants who, although failing 

paf f8 SCOre 0n the literacy sc*le, were considered 
sufficiently literate to require little or no literacy training prior 

Ín4.vhf event °f moMlization. A cutting score has 
been established so that approximately one-fourth of the AFQT failures 

Ín the literate (V-l) standby category. Those 
who failed were screened further by means of the Nonlanguage Qualifi- 
cation lest. 

for fCaleS Carry no ideations as to the reasons 
lor illiteracy—the illiterates may be of foreign cultures who have not 
had opportunity to learn to read English adequately; they may be natives 

Î ^ml Resistances which did not permit learning to 
read Engiisb adequately; or they may have lacked ability to learn to read 
linglisii adequately. 

The Army has for a number of years been screening AFQT failures for 
literacy. However, the practice has been suspended (DA Circular 61I-5. 

because of the additional screening of men who score in 
the 10 - 50 percentile range. Rejects from the additional screening 
constitute the preferred group to be considered for induction if 
mobilization needs should dictate a lowering of the standards. 



The purpose of the present report is to describe the research by 
which literacy screening scales were developed for use with AFQ3? 7 and 8* 

RATIONALE AND OBJECTIVE 

The literacy screening scales for AF^T 7 and 8, as the comparable 
scales for prior forms of the AFQ3?, were composed of the easiest verbal 
and arithmetic reasoning items--hence their designation as VA keys* 
Failure to respond correctly to these easy items has been interpreted as 
the result of failure to read the simple English of the items. Obviously, 
inclusion of more difficult items would result in failures because of 
lack of ability as. well as because of lack of literacy in English. On 
the basis of this rationale, VA keys have been assumed to be valid meas¬ 
ures of low level English literacy* No direct validation studies have 
been possible since AFQT failures are rejected and hence not available 
for further study. 

A specific objective of the present research was to develop VA keys 
for AFQT 7 and 8 and to establish cutting scores which would classify 
the same proportion as marginally literate as did the VA keys for AFQT 
5 and 6* If possible, one score for both forms of the new AFQT would be 
established* 

A secondary objective was to determine if keys composed of fewer 
items would classify the same proportion in Category V-l as did keys for 
AFQÏ 5 and 6. VA keys have been composed of 50 items (the 15 easiest 
verbal and the 15. easiest arithmetic reasoning items) on the assumption 
that the ability level reached was not excessive for low level examinees 
and at the same time would provide enough ceiling to insure stability of 
the lower scores. To investigate the possibility that fewer items would 
provide the same proportions as did the 30-item keys, three experimental 
scales were constructed for each AFÇJP foim, composed of the easiest l6, 
24, and 32 items (half verbal, half arithmetic reasoning). Since AFQT 
items are arranged in cycles of four items of each type, the multiples 
of four made possible the inclusion of complete cycles. 

METHOD 

Sampling . 

For the development and selection of the scales, cases of true 
failures on both AFQT 5-6 and AFQI 7-8 were available for analysis. 
These cases had been identified as true failures by operational terminal 
screening procedures and consisted of a portion of the cases collected 
earlier for the development of scoring devices to detect deliberate 
failures on AFQT 7 and 8. 1 The cases used had been tested with the oper¬ 
ational AFQI 5*6 and with the new AFQT 7-8; scores were also available 
on the VA keys for AFQE 5-6. No cases from the standardization or 
equivalence studied of AFQT 7 and 8 were used. The answer sheets of 
263 failures on AFQJT 7 and of 243 failures on AFQT 8 were rescored 
(R - W/3) with the experimental keys. 

- 2 - 



As a check on their effectiveness, the experimental keys were annlied 
° f*» «*r tap* wie., m 

. thf operational Jffql 5-6 and came in the nata from standard! - 

RtS?l e !^ViLenSeDStudies of ^ 7 ^ 8‘ CaseE from additional 
thTvl^7 mà 8 were included—cases not used in the selection of 

^ Cases had been identified as true failures by operational 

.»SSa 3COre‘ °° VA hay. w not 

Statistical Analysis 

-,. . of ^eys. The data involved in the selection of keys were 
dítrSn* t0 two ^es of analysis. The first was the preparation of 
distributions and the confutation of the cumulative percentage at each 
.,- BC?f® : or comparison with the cimulative percentage of passers at 
the cutting score established for the operational VA keys for AF«T 5 

WaS the con!putation of the Product moment coefficients 
sLr« ^1°11 betweea sc°res on each of the experimental keys and total 
score on the corresponding fora of AFQT. Although these were part-whole 
corr®?ft7on coefficients and therefore spuriously high, they would serve 
nevertheless, as estimates of independence of the several keys for eoarpar- 
ison with corresponding estimates for the AFQT 5 and 6 keys/ In addition 
correlation coefficients between the experimental keys and the AF0T 5 and* 
6 VA keys were computed. These were expected to be low, sinœ thfkeys 
failure? teStS WhlCh e3rtead bey,°ïld the ability level of AF^T 

ggout of keys. The same analysis—with one exception-was made of 
tior,í?rir0m fi addltioaal samples as of data from the key selec- 

sa®PlesA uamely, cumulative percentages of passers on the experi- 
CCrrelation betweea experimental keys and AF^T. Since 

SJ,and 6 yA/00ff were aot available in the additional samples, no 
aisalysis involving them could be made# * 

RESULTS 

Distribution of Scores 

Cumuiative percentages computed in the distributions of the two sets 
of keys are shown in Table 1. Since the selection of keys for operational 

SetheSAFOT 5 ïdt r thfr perfc™ce aear the operational citing score 
^ 5 6 ^ys (mw 8COre 6)> oaly the cumulative percentages 

for the raw scores^adjacent to a raw score of 6 are presented. Table 1 also 
presents the distribution of the AFCff 5 and 6 VA key? in the same sa¿Íeí 

samples (which .consisted of examinees who had failed both 
7-8>, both the 24-item and the 32-item experimental h 

keys yielded cumulative percentages reasonably close to those obtained 
in the same sampies with the AFQT 5 and 6 VA keys (195¾ and 30$ vs 21$ 
and 20%). Percentages resulting from the experimental keys were also 

- 3 - 



Table 1 

DISTRIBUTION OF SCORES (CUMULATIVE PERCENTAGES) ON EXPERIMENTAL 
LITERACY SCALES 

No. of 

Items 
AFQT 

Sample 

Raw Scores (R minus 

N 
-a 8 

Experimental VA Keys, AFSJT 7 and 8 

16 

24 

32 

7 263 32 36 23 16 15 9 5 

7 263 51 40 27 lg 17 10 6 

7 263 49 4o 29 20 18 12 8 

16 

24 

32 

8 243 6l 49 36 26 22 13 3 

8 243 62 49 39 30 26 17 12 

8 243 55 50 38 28 26 17 13 

Operational VA Keys, AFQT 5 and 6 

30 

30 

7 263 37 31 27 21 17 11 10 

8 243 48 38 33 26 21 15 12 

Operational VA Keys, AFQT 5 and 6 

30 

30 

5 157 (From Mundy, 28 

et al, 1957) 
o 153 27 

Underlined entries indicate cumulative percentages for row score 6 on 24-item keys for 
AFQT 7 and 8 selected for operational use. 

- 4 - 



close to those in the samples in which the operational VA keys 

TiltfJZ 5 fl6 "T deyel0*ed W Mmdy, etPa? 1¾. 
littie was to be gained from the longer keys, the aLitem keys were se- 
ÍSefnf0 ^6, lf cuttinS scores could be based on relation. 

™rdables ratller than absolute proportions, the shorter 
16-item keys might be in practice as effective as the 2^-item keys. 

.. c^tinf scores on the experimental keys departed further 
STsÎÏ ftP+f ^ ÍeyS or showed discrepancies between Form 7 
“d 81^h?n ddd the selected keys and scores. Also, since those who 
S ^ ?laSSd!led aS ^einally literate without further testing 
or special training, it ms considered unwise to accept too many. 

Coirelation of Experimental Keys With Other Variables 

,r„ , Product moment correlation coefficients between the experimental 
VA keys and total AFQF 7-and 8 scores are shown in Table 2. The coef¬ 
ficients (.38 - 1).3) were of the same magnitude as those for the opera- 
tlomi IF® 5 ana 6^A T. total ®«r 5 «a 6 ).42 ^ .37; iS rt a 
1957). As mentioned earlier, these coefficients are spuriously hSh since * 

PC'rfc-whole correlations; hence, it was concluaed that what 
the keys measure is different from what is measured by the AF0T 7 and 8 
a3a whoie;. conclusion is supported by the practically zero corre¬ 
lation of the keys with AFQÏ 5 and 6 total score (r = .04-^ .13) wMch 
are not part-whole correlation coefficients. The keys, accordingly, 

^ measur! ability to read relatively simple English, since 
tte tool functions and spatial relations items of AFQT, although they 
ShsÍÍ^k Íu use verbal concepts, do not require reading of 

Bote that the correlaticm is constant regardless of length of 
resnonS^ dlJficult items 1e the longer, keys were in all probability 
responded to by chance and did not contribute to the correlation. 7 

the AFOTa?'!t,f ?va 3h0WS ^ correlation between the experimental keys and 
llltifell w f pq key^ ^ C^iCieatS were and> « expected, relatively low {.29 - .47). Coefficients for the AFQT 7 keys were some¬ 
what lover than those for the AF«P 8 keys. The difference Ly be a 

slightly lower means and more restricted distribution 
“ ‘ïî ^ T th» OB the w 8 tays (Lbl. 5). 
is attributabie t° sampling differences, at least as far as the slight 

the means and standard deviations of the variables cor- 
eXpe^®ntal ksys indicate, is uncertain. Means and 

influí a Iw1*?8 f the various experimental keys were generally alike 
indicating that the longer keys produced distributions that were not 
markedly different from those produced by the shorter keys. 

- 5 - 



Tafele 2 

PRODUCT MCMEMT CORRELáTIOR OF LITERACY SCALES WITH OTHER VARIABLES 

Correlation with 
AFQI 5 and 6 Total Score Total Score 

Variatole ““ N VA Keys APQT 7-8 AFÇT 5-6 

Experimental VA Keys 

AFQT 7 - 16 items 26? 

- 2k itemsa 263 

- 32 Items 263 

AFQT 8-16 items 243 

- 24 items8, 243 

- 32 items 243 

Operational VA Keys 

AFQT 5-30 items I57 

AFQT 6-30 items I63 

,29 .38 .12 

30 . 42 .07 

32 .39 .04 

4l .42 .10 

45 .41 ,13 

47 .43 .11 

42 

37 

QKty8 selected for operational use. 



Table J 

MHMS MD STANDARD DEV1ATI0ÎÎS OF VA KEYS At® 
TOTAL APQT Df VARIOUS SAMPLES 

Raw Scores 
Variables N M S.D. 

Experimental VA Keys 

AFQT 7--16 items 

- 2k items8, 

- 32 items 

AF^E 8 - l6 items 

- 24 items8 

- 32 items 

Operational VA Keys 

TO 5 - jo items 

AFQT 6-30 items 

263 2.9 2.9 

263 3.1 3.3 

263 3.2 3.5 

2^3 3.6 3.1 

2^3 3.9 3.4 

243 3.8 3.7 

263b 3.0 4.0 

243 3.4 3.8 

Total Score 

AF^T 7-8 

AFQT 7-8 

Percentile Scores 

263 

243' 

5.7 

6.0 

2.5 

2.4 

Total Score 

AFQT 5-6 

AFQT 5-6 

^K«y( *el*ct*d for oparotionol y*«, 

b . , 
Sample In which AFQT 7 VA key* were seleated. 

Sample In which AFQT 8 VA key* were selected. 

263b 4.8 2.5 

243° 4.7 3.1 

- 7 - 



Estimated Effectiveness of tke Keys 

Results of the analysis of the data obtained in the independent 
samples are shown in Table 4. The percentages of examinees with raw 
scores of 6 and higher were similar to those obtained in the previous 
samples (1936 and 2% for the 24-item keys for APQT 7 and 8 respectively 
as against 19$ and 30$). The correlation of the keys with total ÄFQT 
and 8 score was somewhat higher (r = .40 - .54) than in the previous 
samples (r = .38 - .43), although still low enough, since these are part- 
whole correlations, to indicate that what the keys measure is relatively 
independent of what the total AJQT measures. The correlation of the keys 
for APQT 8 with operational APQT 5-6 total score (r = .14 - .22) was 
similar to the correlation obtained earlier (r = .10 - .I3). The cor¬ 
relation of the APQT 7 keys with APQP 5-6 was higher (r = .35 - ,39) 
than the earlier correlation (r = .04 - .12). 

Table 4 

CUMULATIVE FERCEHTAGE DISTRIBUTIONS OF EXPERIMENTAL LITERACY 
SCALE SCORES ADD CORRELATION WITH APQT 

APQT 7 (H = ISO) 

‘ w Oorrelation with 
Raw Scores (R —• ~) Total Score 

No. of APQT APQT 
Items 3456789 7 or 8 5-6 

16 52 38 18 15 14 6 3 .45 .38 

24 52 38 27 19a 16 11 7 .46b .3915 

32 53 40 29 21 19 12 8 .54 .35 

APQT 8 (N = 189) 

16 55 4l 33 24 23 14 8 .43 

24 52 44 37 25s 25 16 10 .46b 

32 51 39 32 25 23 15 12 .40 

Q . 
Cumulotiv* pMcftfitagcs for row «cor« of 6 on 24-itom Icoys soUetod for operational use. 

b 
Correlation coefficient of key selected for operational use vs total AFQT. 

.Ik 
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CORRELATION OF LITERACY SCALES WITH EDUCATION LEVEL 

ri that ' literacy scores such as provided by the VA kevs 
fco level of education. Accordingly, correlation 

corrected to the full mobilization population (Bayroff# Seeley^ Anderson, 

s-SSHäK^"3 ~ ax 
keys as a low level^iteS^Í» 0t^rea!^mbiy be 3Übs'ti'tuted for the VA J DW xevei. literacy measure for AFQT failures. 

SUMMARY AND CONCLUSIONS 

sä m: ^ -° ^ stÄ ä 
verbal and half* K^S on the ^siest 2b items (half 
Jz tt ar“hmfbic reasoning) were selected and cuttinTscoSf 

ÄtSÄ¾0^S£o“— 

- 9 - 
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